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CHAPTER I 
THE PROBLEM, DEFINITIONS, AND RELATED RESEARCH 
Educators are agreed that there is a great need for the 
development of the ability to think independently. A consider-
able amount of research has been devoted to this problem. Much 
of this research has remained on the theoretical plane and the 
practical work that was done has been, for the most part, 
designed for a more advanced level . It is the feeling of the 
writer that the superstr ucture has been treated but that the 
foundation is either missing or shaky . The aim then of this 
paper is to present a plan which could support the super-
structure. 
1 . THE PROBLEM 
Statement of the problem . What would be the effect of 
exercises in classifying multi-meaning words on spelling, 
vocabulary, sentence meaning, paragraph comprehension, flow of 
ideas and critical thinking? A number of studies have obtained 
very good development through the classification technique. 
-1-
h 
2. 
Most of these studies1 ' 2 ' 3 ' 4 ' have used words that were n=-ll-
the learning difficulty level of the students. The purpose of 
this experiment was to determine whether additional favorable 
effects could be obtained by using multi-meaning words, 
learned in the primary grades, with the method of classifica-
tion. If results were favorable, this material and technique 
would be usable and challenging at all levels above third grade 
to students with a wide range of abilities. 
Justification of the study. The ability to think 
critically and independently is important. For decades, 
educators and laymen have stressed the importance of a method 
of education which would encourage and provide for the 
lElizabeth Speidel, "Word Analysis Through Word Classi-
fication" (unpublished Master's thesis, Boston University, 
School of Education, Boston, Massachusetts, 1956). 
2Jane H. Catterson, "Inductive Versus Deductive Methods 
in Word Analysis in Grade Five" (unpublished Doctoral disser-
tation, Boston University, School of Education, Boston, 
Massachusetts, 1959). 
3Ernest G. Harmon, and Meldon G. Smith, "Word Analysis 
Through the Use of Word Classification Devices" (unpublished 
Master's thesis, Boston University, School of Education, 
Boston, Massachusetts, 1957). 
4Florence Hogan, "Analytical Versus Usage Practice in 
Deriving Word Meaning from Word Parts" (unpublished Doctoral 
dissertation, Boston University, School of Education, Boston 
Massachusetts, 1961) 
1 
stimulation and knowledge of ways to develop these skills. 
Research workers have also stated more precisely the need for 
development along these lines. 
~ The explorations into the possibilities of developing 
reading skills in secondary schools through automatic teaching 
without use of machines, led Noall5 to conclude: 
These exercises (Multiple-Meaning Word-Association 
Drills) may teach critical thinking skills; they may 
merely encourage rapid flow of ideas. Further research 
is indicated. 
Betts stated: 
Highly competent teachers are needed for developing 
thinking skills and abilities. One of the earmarks of 
such a competent teacher is the ability to plan strategy 
for insuring the necessary conditions of learning. Skill-
ful planning places a premium on individual differences, 
permits a sharp focus on the specific thinking needs of 
pupils, and mru<es the most of the teaching opportunities 
in instructional material. 
Commins and Fagin, in speaking of t he need for critical 
thinking,stressed that: "There is no formula for teaching 
5Mabel S. Noall, "Automatic Teaching of Reading Skills in 
High School," Journal of Education, 143:14, February, 1961. 
6Emmett A. Betts, "Non-Thinking Readers are Crippled 
Readers, Reading is Thinking, " Education Digest, 24:47, May, 1959 .. 
II 7w.D. Commins, and Barry Fagin, Principles of Educational 
Psychology (New York: The Ronald Press Company, 1954), p. 736. 
3. 
students to think for you can learn to think only by 
doing it . " They went on to say: 8 
••• the learner must have a need for thinking , or 
in other words a goal to initiate activity. There must 
be mental activity, which involves search. Search is the 
determining tendency in thinking . 
Anderson9 recognized that children need specific training 
in the ability to think criticall y . 
Manolakes10 emphasized: 
Research must not only provide the data for the sup-
port or the rejection of the theories that govern the 
instructional organization of our schools but must 
further translate these findings into meaningful programs 
of action for teachers who bear the responsibility for the 
learning experiences of children . 
Godfrey11 l ike many other s , stressed the role of teachers, 
especially English teachers , in helping students develop lan- II 
guage skills . Teachers of the humanities especially " shoul d be 
teachers of semantics and logic • • and do all in their power 
to procure accurate and critical readers. " 
8Ibid . , p . 741 
9Howard R. Anderson , "Teaching Critical Thinking in the 
Social Studies , " Thirteenth Yearbook (Washington, D. C.: Nation-
al Council for the Social Studies, 1942), p. 175. 
10George Manolakes , "Needed Research in Reading, " Educa-
tional Leadership, 15: 242, January, 1958 . 
11William P. Godfrey, "Some Notes on the College Reading 
Problem, " School and Socie t y , 74:116 , August, 1951. 
4. 
5. 
Delimitation . This investigation took shape to see if 
students working with classification of multi -meaning words 
would improve in spelling, vocabulary, comprehension , flow of 
ideas, and critical thinking . It included standardized measur~ 
ments of the students' mental ability , critical thinking abil -
ity, spelling, vocabulary, sentence meaning, and paragraph 
comprehension . An informal test of word associations was also 
included . The plan of procedure was to develop materials which 
would cultivate a spirit of inquiry , stimulate growth in crit-
ical thinking and flow of ideas . It explored variety of mean-
ings in a semantic framework . The study was performed on 
one hundred and seventy- four ninth grade students. 
This study did not investigate the ways in which students 
develop broad vocabularies . It did not investigate reading 
interests, materials or equipment . It was not concerned with 
' the methodology of experiments on concept development . Neither 
did it investigate techniques for overcoming inadequacies in 
vocabulary, comprehension , interests or study methods. 
2. DEFINITIONS 
Critical thinking . Critical thinking is thinking that 
proceeds on the basis of careful evaluation of premises and 
evidence and comes to the conclusions as objectively as 
possible through the consideration of all pertinent factors 
and the use of valid procedures from logic. 
Critical reading. Critical reading is reading in which 
the reader evaluates 'tvhat he reads in terms of authenticity, 
beauty, usefulness, or some other value. 
Semantics. In this study semantics is to be considered 
as an awareness of how words work . 
Semantic Approach. The semantic approach is a method 
of teaching correct usage in language utilizing the psychology 
of meaning rather than formal grammar. 
Flow of ideas. Flow of ideas is to be considered as a 
stream of images; the meanings suggested to the reader are 
the rapid visual impressions of words in reading. 
Word classification. Word classification is the group -
ing of words into categories according to a specified system. 
3. RELATED RESEARCH 
II 
At no time in the history of our country have educators 
been more concerned with the necessity for producing "thinkers." 
For this reason, critical thinking has become a central goal of 
education and serious efforts to understand it and appraise it 
6. 
have been encouraged. The number of such efforts has been 
growing in recent years. 
Critical thinking as an educational objective. From 
t he beginning of the twentieth century studies pertinent to 
critical thinking have been undertaken. One of the greatest 
contributions in this field has been the work of Watson and 
Glaser.12 As a result of an experimental study carried on 
by Glaser~ 3 he concluded that: 
The development of critical thinking is a desirable 
outcome of education not only because it contributes to 
the intellectual and social competence of the individual 
and helps him to meet his problems more "intelligently , " 
more effectively, but also because it helps him to 
cooperate better with his fellow men . It helps him to 
form intelligent judgments on public issues and to 
contribute democratically to the solution of special 
problems. 
It is the concensus of many recent investigators that 
children are being over-fed with assimilative learning while 
there is a definite lack of critical thinking. To avoid this 
12Goodwin Watson and Edward Glaser, Watson-Glaser Critical 
Thinking Appraisal ,(New York: World Book Company, 1952). 
13Edward M. Glaser, An Experiment in the Development of 
Critical Thinking. (New York: Teachers College, Columbia 
University, Bureau of Publications, 1941), p. 9. 
7. 
= 
pitfall, Betts14 suggested: 
stated: 
To insure adequate development as well as critical 
thinking ability, large areas of experience must be 
selected carefully and developed intensely. The devel-
opment of critical reading ability appears to require a 
larger curriculum setting than that provided by selec-
tions in any basal textbook. 
Stauffeur15 advocated that: 
Training should begin when children start to school 
and should continue through high school and college • • • 
Children can be taught how to think and read critically 
within the limits of their experiences and intellectual 
maturation . 
Wrightstone , 16 in his appraisal of critical thinking, 
To recognize the ability to do critical thinking 
as an object of instruction implies that a teacher will 
guide pupils in such a way as to develop their powers 
to identify problems, to find and select evidence bear-
ing upon problems, to organize and explain the evidence, 
and to apply and modify the conclusions to fit present-
day needs and situations. 
14Ennnett A. Betts, "Guidance in the Critical Interpre-
tation of Language," Elementary English , 27:22, January, 1950. 
15Russell G. Stauffeur, "A Directed Reading-Thinking 
Plan," Education, 79:532, May, 1959. 
16
wayne Wrightstone , Appraisal of Newer Elementary 
School Practices (New York: Teachers College, Columbia Univer-
sity, Bureau of Publications, New York, 1938), p. 190. 
8. 
, 
Dalel7 concurred: 
Critical thinking can and must be an objective of 
the elementary and high schools. Boys and girls need 
to experience the fact of highly variant interpretation 
of the same reading material. Many opportunities exist 
for teaching critical thinking in reading. 
Symondsl8 stated that: "Practice in thinking itself 
is necessary for the improvement of thinking.'' The role of 
the school to achieve its central goal of developing thinkers 
is stressed by Judd: 19 
The major task of the schools is to attempt to teah 
all individuals to make comparisons and draw contrasts, 
to look for explanations which will bring together ideas, 
to apply the systematic modes of thinking which the race 
has evolved, and to express clearly in language the 
relations between events and between facts. 
A recent inquiry into the effect of instruction in 
20 
critical thinking was made by Herber . This study investigated 
17Edgar Dale , "Teaching Critical Thinking," Education 
Digest, 24:30, May, 1959. 
18Percival M. Symonds, Education and Psychology of 
Thinking (New York: McGraw-Hill Book Company, 1936), p. 235 . 
19charles H. Judd, Educational Psychology (New York: 
Houghton Mifflin Company, 1939), p. 193. 
20Harold L. Herber, "An Inquiry Into the Effect of 
Instruction in Critical Thinking Upon Students in Grades 10, 1~ 
and 12" (unpublished Doctoral dissertation, Boston University, 
School of Education, Boston Massachusetts, 1961). 
9. 
standardized measurements of students' reading ability, mental 
ability, and critical thinking ability. It included a survey 
of tests designed to measure critical thinking and the mate-
rials available to teach it. 
The experiment involved high school students in grades 
ten through twelve. To teach critical thinking in the experi-
mental group, Herber const.ructed materials in the form of a 
sixty-seven-page workbook.2l Exercises were given twice weekly 
in twenty to thirty minute sessions and corrected upon comple-
tion of each. Students handled material according to direct 
needs . 
22 Among his conclusions, Herber reported that the abil-
ity to think critically can be improved. He further stated 
that the study shows instruction in critical thinking does 
positively affect the strengthening of vocabulary and the 
improvement of reading comprehension. 
In reviewing Halfter and Douglass' study which seemed 
to support this last finding Gray said: 23 
21Ibid., p. 146. 
22Ibid., p. 130. 
23william S. Gray, "Summary of Investigations Relating 
to Reading, July 1, 1958 to June 30, 1959," Journal of Educa-
tional Research, 53:212, February, 1960. 
10. 
--= 
The fact that many college students fail because 
of limited ability to read is • • . well known. After 
eight years of detailed work with such students, the 
reading staff at DePaul University have concluded the 
chief difficulty is not in basic skills of recognition 
and comprehension but rather in the thinking skills 
involved in most reading activities . They estimated 
two - thirds of entering students have difficulty for this 
reason. 
In his discussion on reading and thinking, Lorge24 
concluded: 
To learn how to think in reading, requires the 
recognition of a problem , its analysis by or into a 
schematic arrangement or organization, the critical 
appraisal of ideas and attitudes, and the development 
of a final coherent structure for the purpose of commu-
nication. 
Developing word meaning . The study of the use of words 
and the interpretation of word meanings has much to contribute 
to the study of communication in critical thinking and problem 
solving. It is only in recent years that attention has been 
focused upon the significance of the field of general semantic& 
The evidence as to the awareness of growing emphasis upon 
precise word meani ngs is corroborated by Dolch25 when he said: 
I 
24Irving Lorge, "Reading , Thinking and Learning, " Read-
ing in Action, International Reading Association Conference 
Proceedings, Vol . 2 (Ne'tv York: Scholastic Magazines, 1957), p . l8. 
25Edward Dolch, Teaching Primary Reading (Champaign, 
Illinois: The Garrard Press, 1950), p . 276. 
11. 
The general public is just becoming conscious of 
this problem of developing word meanings. Books are 
being written about it; college courses recognize it. 
We are on the verge of a great awakening of interest 
in the meaning of the symbols that we use every day in 
all our thinking and communication. 
26 Walpole supported the feeling that, "Meaning-shift is 
of vital importance," and that a knowledge of semantics gives 
as an outcome, "clearer thought, better writing, and sharper 
reading." 
A qualified group of experts 27 indicated a realization 
that children must be guided away from the impression that 
words have a precise, invariable definition. They must be 
encouraged to ask what a word means in a particular setting 
and the context and must have practice in discovering its 
meaning . 
Smith28 has declared: 
Among the chief trouble causers are the polysemantic 
26Hugh Walpole , Semantics, (New York: W. W. Norton and 
Company, 1941), p. 34. 
27The English Language Arts, Commission on the English 
Curriculum of the National Council of Teachers of English (New 
York: Appleton -Century-Crofts, 1952), p. 408. 
28Nila Banton Smith, "Reading : Concept Development/' 
Education , 70:552, May, 1950. 
12. 
words, or those in which one word is capable of shifting 
its meaning many times from one thing to another, each 
time having a connotation which is quite different from 
the others. 
So many words in our language have multiple meanings 
that it is especially important for us to understand and make 
use of the processes of concept building in connection with 
such words . In working with a multiple-meaning word, the child 
should be given many experiences with the word in which it has 
different meanings. He should be guided in classifying these 
different meanings. He must be given practice in pulling out 
any one meaning in bold relief wherever he needs it in inter-
preting context. 
McKee29 reinforced this idea when he said: 
The child needs to learn that a word or a group of 
words may be used with one or another of several mean-
ings, and that often in his reading he must think in 
order to decide which meaning is intended. The definite 
instruction to be provided can acquaint him with several 
meanings of a word, can make him sensitive to one way in 
which words work, and can counteract his tendency to 
accept the first meaning which pops into his mind. This 
can be done much more readily and satisfactorily by 
definite instruction than by merely providing stimula-
tion, time, and material for reading. 
29 Paul McKee, The Teaching of Reading in the Elementary 
School (Boston: Houghton Mifflin Company, 1948), p.71. 
l3. 
14. 
===========~ 
30 
well-known fact, recently verified by Lorge, is 
that the commonest words are multimeaning in character. Lorge 
found that 570 of the commonest words in the Thorndike Teacher's 
Word Book cover at least 10,000 different meanings. In 
addition to the problem of the meanings in the dictionary for 
a single word, words have special meanings for individuals due 
to their own experience. In regard to this aspect, Strick-
land31 suggested: 
It is the task of the teacher to work with the 
child closely enough and to give him sufficient oppor-
tunities for expression through informal discussion, 
art expression, dramatization, and every other avoid-
able and suitable avenue so that he detects vagueness 
and lack of clear understanding and can set the child 
on the right track . 
Regarding concepts , Betts32 urged: 
Reading is a process of evaluation by means of 
which the reader obtains mental constructs, or concepts , 
The extent to which the reader gets the mood, intent, 
and tone of the author depends upon his ability to 
30 Irving Lorge, The Semantic Count of the 570 Commonest 
English Words (New York: Institute of Psychological Research 
Teachers College, Columbia University, Bureau of Publications, 
1949). 
31Ruth Strickland, The Language Arts in the Elementary 
School (Boston: D.C. Heath and Company, 1951), p. 195 . 
32Emmett A. Betts, Foundations of Reading Instruction, 
(Boston: American Book Company , 1950), p. 692. 
reconstruct the experiences behind the symbols. The 
foundation of meaning is experience. All teachers have 
the responsibility of guiding the child in relating 
what he is reading to what he has observed, experimented 
with, and felt. Hence, reading is a process, not a 
subject, and all teachers must provide systematic guid-
ance in reading. Growth in meaning vocabulary is one 
of the most important instructional jobs. 
Russe11 33 investigated experimentally the ways in which 
children from grades four to twelve develop broad and deep 
meaning vocabularies. His study included the knowledge of 
concepts rather than laboratory methods by which concepts were 
formed. He stated: 
Word meaning involves not only verbal equivalents 
or definitions, but referents--the events, persons, and 
so forth--to which the words relate. 
The importance of word meaning is emphasized by Strang, 
McCullough , and Traxler34 who said: 
To develop critical reading it is first necessary 
for the student to comprehend the meaning of the passag~ 
To comprehend the meaning of the passage he must under-
stand the multiple meanings of words and the jobs that 
words do and how they influence people. 
33David Russell, The Dimensions of Children's Meaning 
Vocabularies in Grades Four through Twelve (Los Angeles: 
University of California Publishers in Education, University of 
California Press, 1954), p. 325· 
34Ruth Strang, Constance M. McCullough, Arthur E. Traxle~ 
Problems in the Improvement of Reading (New York: McGraw-Hill 
Book Company, 1955) p. 205. 
15. 
Classifications. The classification technique has been 
. 35 36 37 38 
used in many recent exper~ments. ' ' ' The results of 
these studies have shown very good development through this 
device. 
Durre1139 also pointed out the importance of classifica-
tion as an instructional aid by stating: 
The ability to organize, to group by common fac-
tors, to subordinate within groups, and to show rela-
tionships of parts to whole, appears to be a distinct 
mental ability which responds to specific teaching. 
Many of the tasks related to reading are of this type: 
response to word meaning by putting it in a particular 
classification according to any of the qualities of the 
object or idea represented by the word; steps in out-
lining; speed of classification of materials. 
Harmon and Smith40 clearly indicated: "Constructed 
classification devices properly used and supervised should 
result in significant reading gains." 
35speidel, loc. cit. 
36Harmon and Smith, loc. cit. 
37Hogan, loc. cit. 
38catterson, loc. cit. 
39
oonald D. Durrell, Improving Reading Instruction 
(New York: World Book Company, 1956), p. 302· 
40Harmon and Smith, op. cit., p. 46. 
16. 
The following conclusions of Speidel41 emphasized the 
importance of the value of the classification technique: 
1. There is a highly significant gain in ability to 
pronounce new and unfamiliar words as a result of 
use of constructed classification devices. 
2. There is a highly significant gain in vocabulary as 
a result of use of constructed classification 
devices. 
3. There is a highly significant gain in comprehension 
as a result of use of constructed classification 
devices. 
A careful review of the research on critical thinking, 
word meaning, and classification techniques indicates the 
value of a systematic program for developing skill in critical 
thinking, flow of ideas, spelling vocabulary, and comprehensio~ 
In view of the research, the writer feels that carefully 
constructed lessons for classification of multi-meaning words 
would seem to offer considerable promise. 
40op. cit., p. 46. 
4lap. cit. , p. 45. 
17. 
CHAPTER II 
RESEARCH DESIGN 
The purpose of this study was to determine if, with the 
use of certain constructed multi-meaning classifications, it 
would be possible to improve ninth grade students' spelling, 
vocabulary, sentence meaning, paragraph comprehension, flow of 
ideas, and critical thinking abilities. In order to evaluate 
the effect of such a program, it was necessary to design mater-
ials that could be used for rapid classification of multi-mean-
ing words . Devices which were easily constructed were pre-
pared for an experimental evaluation of thirty days. 
1. MATERIALS 
Work materials constructed for the study. The first 
step taken in the construction of the materials was the compi-
lation of a list of multi -meaning words to be used in classifi-
cation practice . Words containing more than one different 
meaning were extracted from the Thorndike-Lorge1 AA and A lists . 
The number of different definitions for each word was tallied 
1Edward L. Thorndike, and Irving Lorge, The Teacher's 
Word Book of 30,000 Words. (New York: Teachers College, Colum-
bia University, Bureau of Publications, 1944). 
18. 
according to the high school dictionary.2 Words which con-
tained less than four different meanings were deleted. The 
remaining words were combined to make the list of multi-mean-
ing words used in the experiment. This list was duplicated 
for the use of two groups who classified multi-meaning words. 
The second step taken in the construction of materials 
was the development of categories. A total of ninety catego-
ries was needed to provide three categories for each of thirty 
lessons. An attempt was made to determine categories topics 
which would be interesting to the students of grade nine and 
within their experience, and to list words which might be 
helpful in motivating them. Thirty per cent of the categories 
were used by Catterson3 and the remaining number was chosen 
from a guidance book 4 used by the students. The categories 
2webster's New World Dictionary of the American Lan-
guage, Popular Library Edition (Cleveland, Ohio: World 
Publishing Company, 1958~ 
3catterson, loc. cit. 
4Brother Philip Harris, O.S.F., Rev. Wm. J. McMahon, and 
James J. Cribbin, It's Your Education (New York: Harcourt, 
Brace and Company, 1959). 
19. 
were placed together into lessons. Three categories for each 
lesson were printed on 5- by 8- inch cards. Thirty lesson 
cards were constructed for the two groups who used multi-mean-
ing word classification. 
The word lists together with the lists of categories 
are found in table form on the following pages. An alphabet-
ized list of the multi-meaning words drawn from the Thorndike-
Lorge AA list is found on Table I. The numbers before each 
word indicate the number of different definitions for that 
word. 
II The alphabetized list of the multi-meaning words from 
The Thorndike-Lorge A list with the number of dictionary 
definitions is found on Table II. 
Table III contains the alphabetized list of the multi-
meaning words, restricted to words of four or more definitions, 
which was used in the experimental study. 
The list of categories according to lessons used in the 
experiment is found on Table IV. 
Table V contains an alphabetized list of the categories. 
20. 
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TABLE I 
AN ALPHABETIZED LIST OF MULTI-MEANING WORDS FOUND 
IN THE THORNDIKE-LORGE LIST OF AA WORDS 
* 
7 account 7 book 3 cup 4 fell 
12 act 9 box 28 cut 2 felt 
9 action 9 branch 10 dark 11 field 
3 admit 29 break 4 dear 18 figure 
17 advance 6 bridge 9 deep 8 fill 
4 affair 6 bright 10 degree 7 find 
8 age 4 build 8 die 7 fine 
8 air 13 burn 12 direct 11 fire 
4 allow 4 camp 4 distance 10 fit 
4 along 8 can 5 divide 6 floor 
5 amount 9 care 4 dog 8 flow 
11 answer 11 case 22 double 5 flower 
5 appear 4 cause 16 down 15 fly 
4 arm 3 chair 22 draw 9 following 
4 article 14 change 12 dress 5 fool 
5 attention 9 character 6 drink 7 foot 
17 back 17 charge 22 drive 13 force 
11 bag 16 check 18 drop 16 form 
6 ball 9 chief 12 dry 8 forward 
12 bank 8 circle 6 due 12 free 
13 base 6 claim 5 duty 9 fresh 
10 bay 5 class 6 ear 7 front 
15 bear 8 clean 10 edge 4 gain 
17 beat 22 clear 7 end 7 game 
11 bed 18 close 11 even 7 general 
13 behind 5 club 7 exercise 7 gentle 
7 best 3 coat 12 eye 4 glass 
11 black 13 color 11 face 9 good 
12 bill 10 command 14 fair 5 grant 
7 bit 8 common 21 fall 9 green 
8 blood 5 company 11 fast 17 ground 
22 blow 8 condition 8 fat 8 guard 
9 blue 9 corner 12 favor 18 hand 
12 board 17 cross 7 feet 12 hang 
* Numbers before the words indicate the number of 
definitions for each word according to the Webster's New 
World Dictionary. 
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5 
10 
9 
13 
17 
5 
10 
7 
9 
2 
6 
4 
4 
3 
8 
7 
8 
17 
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8 
13 
10 
6 
9 
6 
11 
10 
4 
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7 
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TABLE I (continued) 
AN ALPHABETIZED LIST OF MULTI-MEANING WORDS FOUND 
IN THE THORNDIKE-LORGE LIST OF AA WORDS 
hard 6lie 9 native 14 post 
hat 9 life 11 natural 8 pound 
head 14 lift 9 near 8 power 
heart 28 light 3 neck 11 practice 
heat 11 like 8 nose 10 present 
heavy 23 line 12 note 17 press 
high 8 living 7 notice 5 produce 
hold 9 long 14 number 5 promise 
hole 12 lock 4 object 13 pull 
honor 8 lot 5 office 10 quarter 
hot 12 low 6 oil 11 race 
house 23 make 15 open 4 railroad 
husband 8 man 16 order 10 raise 
ice 7 march 22 out 6 rate 
ill 19 mar k 23 over 12 reach 
inch 2 market 3 page 9 read 
industry 7 master 9 proper 3 real 
interest 11 matter 13 part 8 record 
iron 14 mean 5 party 5 red 
judge 14 measure 27 pass 9 regard 
keep 13 meet 5 passage 10 report 
kind 3 might 6 past 17 rest 
labor 16 mind 6 period 17 return 
land 9 mine 15 pick 8 rich 
last 7 minute 9 picture 9 ride 
late 8 miss 6 piece 22 right 
lay 3 moon 17 place 22 ring 
lead 3 mother 9 plain 7 rock 
leader 14 mount 4 plane 2 role 
leave 4 mouth 7 plant 23 roll 
left 7 more 22 play 5 room 
leg 6 movement 20 point 12 rose 
let 9 name 6 poor 37 round 
letter 4 narrow 6 position 10 rule 
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6 
12 
10 
8 
10 
5 
14 
28 
15 
9 
5 
9 
4 
3 
2 
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13 
14 
11 
9 
7 
5 
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5 
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12 
5 
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18 
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TABLE I (continued) 
AN ALPHABETIZED LIST OF MULTI - MEANING WORDS FOUND 
IN THE THORNDIKE - LORGE LIST OF AA WORDS 
run 10 spirit 3 the 
rush 3 spoil 3 till 
safe 13 spot 17 time 
sail 13 spread 2 tire 
salt 23 spring 12 top 
saw 22 square 21 touch 
school 19 stand 10 trade 
seat 11 star 10 train 
second 15 start 2 tree 
sense 10 state 8 trip 
service 4 station 17 trust 
set 16 stay 31 turn 
settle 16 step 9 type 
shade 20 stick 7 union 
share 11 still 9 value 
ship 17 stock 7 view 
shoe 9 stone 8 voice 
shop 16 stop 9 wait 
shore 7 store 12 walk 
short 8 storm 3 wall 
shot 6 story 8 warm 
show 8 straight 18 wash 
side 6 stream 12 watch 
sight 22 strike 12 wave 
sign 12 study 11 wear 
silence 10 subject 17 well 
sing 7 suit 13 will 
size 10 support 19 wind 
skin 3 sweet 10 wing 
smoke 10 table 4 wonder 
soft 38 take 6 word 
soil 11 talk 24 work 
sort 11 taste 5 yard 
sound 13 tear 3 young 
space 7 then 5 youth 
23. 
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TABLE II 
AN ALPHABETIZED LIST OF MULTI-MEANING WORDS FOUND 
IN THE THORNDIKE-LORGE LIST OF A WORDS * 
3 accompany 11 bond 5 civil 9 ease 
8 address 3 bone 3 clerk 9 effects 
3 adept 5 border 3 cloth 4 elect 
2 afford 6 bare 5 coast 10 engage 
2 aid 4 battle 3 coin 5 entrance 
6 aim 8 bottom 2 commerce 2 event 
6 alarm 10 bound 10 commission 3 evidence 
3 alive 13 bow 4 conclude 7 exchange 
3 ancient 11 bowl 8 conduct 6 expression 
3 apart 6 brave 7 content 5 faint 
6 appeal 5 breast 7 contract 4 familiar 
4 appearance 7 breath 4 convention 11 fancy 
5 apply 4 breathe 6 copy 6 fare 
7 approach 2 brief 6 corn 6 fashion 
4 arrange 6 broad 6 correct 4 fault 
3 aside 3 brook 10 crop 4 feature 
4 association 10 brush 6 current 6 feed 
6 attend 2 burden 6 custom 4 fence 
3 attitude 3 cabin 12 dash 2 fifth 
2 avenue 5 cake 5 dawn 2 firm 
6 average 5 cap 2 deck 18 fix 
16 balance 10 capital 4 deed 7 flag 
4 band 3 card 3 depend 8 flame 
10 bar 13 cast 2 desert 10 flash 
5 bare 4 cat 9 design 15 flat 
4 bark 5 cell 6 detail 2 fleet 
2 beach 4 central 6 devil 7 flesh 
4 bell 7 chain 3 dish 7 float 
2 benefit 7 chamber 5 distant 9 fold 
4 bent 2 chapter 7 division 4 fortune 
7 bid 5 charm 7 drag 5 foundation 
11 blind 5 cheap 2 drew 11 frame 
11 block 6 cheer 3 drove 2 furniture 
7 boil 8 choice 6 dust 4 gas 
* Numbers before the words indicate the number of 
definitions for each word according to t he Webster's New 
World Dictionary. 
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TABLE II (continued) 
AN ALPHABETIZED LIST OF MULTI-MEANING WORDS FOUND 
IN THE THORNDIKE-LORGE LIST OF A WORDS 
6 glance 2 meal 4 pole 7 settlement 
8 glow 2 mere 3 popular 9 shake 
2 governor 2 metal 7 port 19 sharp 
7 grace 5 mill 4 powder 5 sheet 
7 grain 10 mix 3 presence 7 shell 
7 grave 7 moral 3 principal 8 shine 
3 gun 4 motion 9 print 8 shock 
4 habit 4 nail 4 private 17 shoot 
4 handle 5 nest 3 product 3 silk 
2 heel 6 net 3 purchase 15 sink 
6 hide 5 noble 6 pure 3 slave 
3 hit 2 noise 6 push 3 slight 
5 horn 9 nurse 6 quick 17 slip 
8 jack 6 nut 11 rank 9 smart 
16 jump 4 operation 5 ray 7 smell 
10 key 3 orange 2 reader 11 smooth 
2 kid 2 ordinary 9 rear 9 spare 
4 knife 11 pace 6 recover 6 speed 
12 knock 14 pack 3 regulation 2 spent 
8 lean 3 pale 6 relief 4 spoil 
12 level 2 pan 2 remark 10 sport 
3 list 4 park 7 render 9 stage 
6 load 3 patient 7 reserve 12 strange 
7 lock 4 pattern 8 respect 6 standard 
6 log 5 pen 5 revolution 3 statement 
11 loose 9 perfect 8 root 7 steal 
5 loud 2 permit 14 rough 5 steam 
3 lying 7 personal 5 row 3 steel 
4 magazine 14 pile 4 sale 8 stir 
3 maid 4 pine 12 scale 18 strain 
2 main 6 pink 16 score 12 stretch 
5 major 8 pipe 3 secretary 14 string 
4 map 6 plane 4 section 8 strip 
10 match 9 plate 8 separate 8 stroke 
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TABLE II (continued) 
AN ALPHABETIZED LIST OF MULTI-MEANING WORDS FOUND 
IN THE THORNDIKE-LORGE LIST OF A WORDS 
stuff 5 ticket 7 trial 7 weigh 
style 12 tip 7 trick 9 wheel 
swell 5 tongue 6 troop 7 whistle 
swing 2 tower 3 uniform 6 wire 
tax 8 trace 3 vain 3 wit 
team 9 track 4 vessel 3 wolf 
temple 3 training 3 wage 5 wound 
tender 4 treasure 8 wake 8 yield 
throw 6 treat 
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TABLE III 
AN ALPHABETIZED LIST OF THE MULTI-MEANING WORDS USED FOR 
CLASSIFICATION PRACTICE -- RESTRICTED TO WORDS 
OF FOUR OR MORE MEANINGS 
account beat build commission down 
act bed burn common drag 
action behind cake company dress 
address bell call conclude drink 
advance bent camp condition drive 
affair best can conduct drop 
age bid cap content dry 
aim bill capital contract due 
air bit card convention dust 
alarm black care copy duty 
allow blind cast corn ear 
along block catch corner ease 
amount blood cause correct edge 
answer blow cell crop effects 
apart blue central cross end 
appeal board chain custom engage 
appear boil chair cut elect 
appearance bond chamber dark exchange 
apply book change dash exercise 
approach border character date expression 
arm bore charm dawn eye 
article bottle cheap deal face 
aside bottom check dear faint 
association bound cheer deed fair 
attend bow chief deep fall 
attention bowl choice degree familiar 
average box circle design fancy 
back branch civil detail fare 
bag brave claim devil fashion 
balance break class die fast 
ball breast clean direct fat 
band breath clear distance fault 
bank breathe close distant favor 
bar bridge club divide feature bare bright coast division feed 
1 
bark broad color dog fell bear brush command double fence 
!I 
I 
I 
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TABLE III (continued) 
AN ALPHABETIZED LIST OF THE MULTI-MEANING WORDS USED FOR 
CLASSIFICATION PRACTICE -- RESTRICTED TO WORDS 
OF FOUR OR MORE MEANINGS 
race sale size straight treat 
railroad salt skin strain trial 
raise saw slip stream trick 
rank scale smart stretch trip 
rate school smell strip troop 
ray score smoke string trust 
reach seat smooth stroke turn 
real second soft study type 
rear select soil stuff union 
record sense sort style value 
recover separate sound such vessel 
red service space swell view 
regard set spare swing voice 
relief settle spirit subject wait 
render settlement sport suit wake 
report shade spot support walk 
reserve shake spread table warm 
respect share spring take wash 
rest sharp stage talk watch 
return sheet stamp taste wave 
revolution shell stand tax wear 
rich shine standard tear weigh 
ride ship star tender well 
right shock start thin wheel 
ring shoe state throw whistle 
rock shoot station ticket will 
roll shop stay tie wind 
room shore steal time wing 
rose short step tip wire 
rough shot still tire wonder 
round show stir tongue word 
row side stock top work 
rule sight stone touch wound 
run sign stop trace yard 
rush silence store track yield 
safe sing storm trade young 
sail sink story train youth 
II 
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TABLE IV 
ORDER IN WHICH CATEGORIES WERE USED IN 
CLASSIFICATION PRACTICE 
LESSONS GROUPS 
1. SCHOOL RULES RECEPTACLES DESCRIPTION 
2. MILITARY SERVICE PATIENCE PHYSICAL EDUCATION 
3. TEEN -AGERS VISUAL PEACE 
4. PHOTOGRAPHY FUTURE NURSE 
5. SPORTS MOVABLE PSYCHIATRIST 
6. HEAVEN TIME LEADERSHIP 
7. MUSIC BREAKABLE HOMEWORK 
8. HIGH SCHOOL TELEPHONES WOODEN 
9. SCHOLARSHIPS BIBLE TEARABLE 
10 . MIRACLES VOCAL GOALS 
11 . ENCYCLOPEDIAS WHERE? ELECTIONS 
12 . JEALOUSY GUIDANCE WOMEN 
13 . ART MATERIALS FACULTY ENVIRONMENT 
14. INTERVIE\vS CHURCH DRAMATICS 
15 . CAFETERIA DANCES MANKIND 
16 . CAREERS FINANCES HISTORY 
17 . GOD'S CREATIONS VACATIONS GRADUATION 
18 . CARS MANUAL CAMPING 
19 . IMMATURITY LIBRARY CLASSMATES 
20. ARMED FORCES FRIENDSHIP CHORAL 
21. LITERATURE CHARITY GOVERNMENT 
22 . ALLOWANCES GROOMING HOME ECONOMICS 
23 . BUDGETING JOY FAMILY 
24 . VEGETABLES DATING MATHEMATICS 
25 . CHRIST MANNERS INDUSTRY 
26 . ART APPRECIATION PEOPLE SCHOOL SPIRIT 
27 . HOBBIES IMMOVABLE READING IMPROVEMENT 
28 . SCIENCE PROBLEMS OCCUPATIONS 
29 . MEASUREMENTS DOCTOR OFFICERS 
30 . TREES LAWYER LEISURE TIME 
TABLE V 
AN ALPHABETIZED LIST OF CATEGORIES 
FOR CLASSIFICATION PRACTICE 
ALLOWANCES 
ARMED FORCES 
ART APPRECIATION 
ART MATERIALS 
BIBLE 
BREAKABLE 
BUDGETING 
CAFETERIA 
CAMPING 
CAREERS 
CARS 
CHARITY 
CHORAL 
CHRIST 
CHURCH 
CLASSMATES 
DANCES 
DATING 
DESCRIPTION 
DOCTOR 
DRAMATICS 
ELECTIONS 
ENCYCLOPEDIAS 
ENVIRONMENT 
FACULTY 
FAMILY 
FINANCES 
FRIENDSHIP 
FUTURE 
GOALS 
GOD'S CREATIONS 
GOVERNMENT 
GRADUATION 
GROOMING 
GUIDANCE 
HEAVEN 
HIGH SCHOOL 
HISTORY 
HOBBIES 
HOME ECONOMICS 
HOMEWORK 
IMMATURITY 
IMMOVABLE 
INDUSTRY 
INTERVIEWS 
JEALOUSY 
JOY 
LAvJYER 
LEADERSHIP 
LEISURE TIME 
LIBRARY 
LITERATURE 
MANKIND 
MANNERS 
MANUAL 
MATHEMATICS 
MEASUREMENTS 
MILITARY SERVICE 
MIRACLES 
MOVABLE 
- --=------
MUSIC 
NURSE 
OCCUPATIONS 
OFFICERS 
IMPATIENCE 
PEACE 
PEOPLE 
PHOTOGRAPHY 
PHYSICAL EDUCATION 
PROBLEMS 
PSYCHIATRIST 
READING IMPROVEMENT 
RECEPTACLES 
SCHOOL RULES 
SCHOOL SPIRIT 
SCHOLARSHIPS 
SCIENCE 
SPORTS 
TEARABLE 
TEEN lAGERS 
TELEPHONES 
TIME 
TREES 
VACATIONS 
VEGETABLES 
VISUAL 
VOCAL I' 
WHERE? 
WOMEN 
WOODEN 
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Administration of the initial tests. Before any 
effective measure of growth could be ascertained, it was 
necessary to equate the groups in terms of mental ability. 
Prior to the experiment an intelligence test was administered. 
Additional group tests were administered to the five classes 
included in the study. 
The testing program. The following is the list of the 
tests administered to the children in the study: 
1. California Test of Mental Maturity5 to measure 
the intelligence quotient. 
2. The Watson-Glaser Critical Thinking Appraisal, 6 to 
measure critical thinking ability. Form Am was 
used at the initial testing, Form Bm at the final 
testing. 
3. Morrison-McCall Spelling Scale, Grades 2 to 9~ to 
measure spelling achievement. 
5Elizabeth Sullivan, and Willis w. 
Tiegs, California Test of Mental Maturity 
ornia Test Bureau, 1957). 
6watson-Glaser, loc. cit. 
List 1 was used at 
Clark, and Ernest W. 
(Los Angeles: Calif-
7J. Cayce MOrrison , and Wm. A. McCall , Morrison-McCall 
Spelling Scale, Grades 2 to 9 (New York: World Book Co., 1923). 
32. 
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the initial testing. List 5 was used at the final 
testing. 
4. Iowa Silent Reading Test, Advanced8 to measure 
achievement in word meaning, sentence meaning, and 
paragraph meaning. Form Bm was used at the initial 
testing, Form Cm at the final testing. 
5. Word Association Test,9 to determine flow of ideas. 
Form 1 was used at the initial testing, Form 2 at 
the final testing. 
Description of the tests. The California Test of Mental 
Maturity Advanced Form for grades 9 to 12 was administered at 
the beginning of the school year. This test yields a Lan-
guage, and Non-Language, and Total I.Q. score. The validity 
of the test is established by a .88 correlation with the 
Stanford-Binet. The reliability of the Language is .84; the 
reliability of the Non-Language is .72; and the Total is .87 
according to the Kuder-Richardson formula 21. The norms are 
8 H.A. Greene, A.N. Jorgensen, and V.H. Kelley, Iowa 
Silent Reading Test, Advanced (Yonkers, New York: World Book 
Company, 1943)· 
9Informal test prepared by the writer, under the direc-
tion of Mabel s. Noall, Boston University. 
33. 
II 
based on 25,000 cases. Milholland10 had this to say about the 
test: "The test is an excellent and usable test of general 
intelligence and has real value for comparing an individual's 
verbal and non-verbal abilities. 
II The Watson-Glaser Critical Thinking Appraisal. The 
critical thinking appraisal was designed to provide problems 
and situations which require the application of some of the 
important abilities involved in critical thinking. It can 
serve both as a test to measure several of the major factors 
involved in ability to think critically and as a tool to aid 
in developing that ability. The test is available in two care-
fully equated forms, Am and Bm, each consisting of five subtests 
designed to measure different factors related to the total 
concept of critical thinking. Hill11stated: 
If • • • critical thinking is a central goal of 
educators, serious efforts to understand it and appraise 
it must be encouraged. The number of such efforts has 
been growing in recent years, and the Watson-Glaser 
Critical Thinking Appraisal is one of the useful instru-
ments for this purpose . 
10John M. Milholland , (Critique) The Fifth Mental Measure-
ments Yearbook (New Brunswick: The Gryphon Press, 1959), p. 439. 
11
walker H. Hill, (Critique) TreFifth Mental Measurements 
Yearbook, (New Brunswick: The Gryphon Press, 1959), p. 330. 
lj 
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The Morrison-McCall Spelling Scale. This spelling scale 
includes a list of 50 words, and yields a score of grade 1.3 
for one word spelled correctly to grade 13.0 for fifty words 
spelled correctly. Sentences are supplied to indicate the 
meaning of the word being dictated. In regard to this test, 
Thompson12 said: "This test has undoubtedly been a valuable 
measuring instrument." 
The Iowa Silent Reading Test, Advanced. The Iowa test 
is designed for use in grades 9 to 12 and in college. It 
consists of three broad general areas of silent reading abili-
ty; namely, (1) Rate of Reading at a Controlled Level of 
Comprehension, (2) Comprehension of Words, Poetry, Sentences, 
Paragraphs, and Longer Articles, and (3) Ability to Use Skills 
Required in Locating Information. The opinions of authorities 
in the reading field were favorable. Turnbu1113 suggested it II 
as an aid in sectioning classes. Gablerl4 judged it: " ••• an 
excellent instrument if properly used for the improvement in 
12Anton Thompson, (Critique) The Fourth Mental Measure-
ments Yearbook (New Brunswick: The Gryphon Press, 1953), p.330. 
II 13william w. Turnbull, (Critique) The Third Mental 
Measurements Yearbook (New Brunswick: Rutgers University Press, 
1949) p. 519. 
14Earl R. Gabler, (Critique) Clearing House, 19:322, 
January.,. 1945. 
35. 
36. 
instruction. 
Informal Word Association Test . After careful study, 
it was found that no standardized test was on the market which 
measured flow of ideas. The need for construction was evident. 
Informal tests of word association were constructed for admin-
istration for the initial and fina l tests of the experiment. 
To insure reliability for the two forms of the test certain 
factors were controlled . 
II For the selection of the vocabulary, the writer employed 
the frequency word count of the Thorndike -Lorge15 list . Tests 
were constructed to include words of the greatest range of · II 
frequency . Three words from the AA list and two words from the 
A list were chosen for alternate tests . These words were 
limited to the multi -meaning words which contained the greatest 
number of different definitions according to the high school 
d . . 16 ~ct~onary. Thus the word time found in Form 1 of the tests 
was matched with back found in Form 2 of the tests . Each word 
is found in the AA list and · contains a definition count of 17 
15Thorndike, loc . cit . 
16webster's , loc . cit . 
II 
words. The time allotted for the work on each word was set at 
three minutes. Tests were administered to each group by the 
same experienced teacher. 
Comparable Tests 
Form 1 Form 2 
1. time 1. back 
2. cut 2. light 
3. sink 3. flat 
4. dash 4. tip 
5. ring 5. strike 
Before the administration of the written test, an oral 
sample lesson was given. Students were asked to offer sentences 
with varied meanings for the word run. Below are some of the 
oral responses volunteered by the students. 
The boy will run down the street. 
She has a ~ in her stocking. 
Did he ever run for office? 
The rivers ~ in a certain direction. 
The movie had a ~ of four weeks. 
The company has ~ an ad in the paper. 
A rope runs in a pulley. 
Never run into debt. 
How does the first verse run? 
In the actual testing each word from the above test was 
dictated by the teacher. The order given was: 
You will be given three minutes to write as many dif-
ferent meanings for each word you hear. 
37. 
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3. POPULATION 
Five ninth grade classes were selected for the study. 
Three classes of 33 children each were divided into three 
comparable groups. Two groups made up the experimental groups 
and the third a control group. Two classes of 74 very bright 
children were different in so many ways that they operated as 
a test unit and not as a comparable group. 
Establishing the groups. The data secured from the tests 
administered for the experiment were the bases for equating the 
groups. Four distinct groups were established. Three compara-
ble groups were designated by Group A, Group B, and Group C. 
Group A cl~ssified the multi-meaning words, Group B classified 
other words using previously tested word classification materi-
als,l7 Group C acted as a control. A fourth group, Group D, II 
consisting of 74 very bright children, classified multi-meaning 
words. 
The data for the comparison of the groups on the intelli-
gence test are found on Table VI on the following page. 
l7Donald D. Durrell, et. al., Word Analysis Cards, A, B, 
and C (New York: World Book Company, 1960) 
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TABLE VI 
COMPARISON OF INTELLIGENCE QUOTIENTS OF COMPARED GROUPS 
ON THE CALIFORNIA TEST OF MENTAL MATURITY 
Group No . He an S.D . S.E . m Diff. s.aiff. C. R. 
A 34 106 . 412 9 . 295 1 . 617 
and . 422 2. 277 . 185 
B 33 106 . 834 9. 085 1.604 
B 33 106 . 834 9 . 085 1.604 
ann . 166 2. 243 .074 
c 33 107 . 0 8. 875 1.569 
A 34 106 . 412 9. 295 1.617 
and . 588 2.253 • 260 
c 33 107 . 0 8 . 875 1 . 569 
D 74 123 . 621 7. 760 VERY BRIGHT - NOT COMPARED 
I n no instance was the critical ratio significant. The 
difference of the mean between Group A and Group B was .422 in 
favor of Group B. In the comparisons of the control group , 
Group C with Group A and Group B the difference of the means 
was in favor of the control groups . 
Comparisons will never be made by critical ratio of the 
very bright group because the groups were too different to 
warrant inter - comparisons of this type . All along the line 
Group D will be considered as a separate unit. 
39. 
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1l Table VII shows a comparison of the experimental and 
I 
the control groups on the variables at the beginning of the 
experiment. In the comparison of the Sex Ratio the value of 
Chi Square, using Yate's Correction, was .547. In 77% of the 
time this kind of distribution could be attributed to chance 
factors . According to the Sex Ratio, the groups were compa-
rable . . 
The critical ratios of the Spelling Test revealed no 
statistical significance in any of the groups compared . 
For the Sentence Meaning Test results, no statistical 
significance was shown between groups A and C. In the com-
parisons between Groups A and B and between B and C, there 
was slight significance at the 5 per cent level. 
;1 In no instance was there statistical significance in the 
critical ratios for the Paragraph Meaning Test results. 
The critical ratios of the Flow of Ideas Test results and 
i· 
.I 
the Critical Thinking Test results showed no statistical jl 
significance in the comparisons of all groups. 
1! The comparisons of the results of the pretesting on the 
variables outlined on the table on the following page indicate 
that the groups were comparable in every instance. 
I· 
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TABLE VII 
COMPARISON OF THE EXPERIMENTAL AND CONTROL GROUPS ON THE VARIABLES 
AT THE BEGINNING OF THE EXPERIMENT 
COMPARISON OF SEX RATIO COMPARISON OF CRITICAL RATIOS 
GROUP BOYS GIRLS TOTAL TESTS GROUPS 
No. % No. % No. % 
A A B A 
Multi-Meaning 16 .470 18 . 529 34 .34 and and 
Practice B c 
B SPELLING 1.091 .474 
Word 13 .393 20 :606 33 .33 
Classifications VOCABULARY .. 268 .594 
SENTENCE 2.532 1. 982 c MEANING 13 .393 20 .606 33 .33 Control PARAGRAPH 
.677 .210 MEANING 
FLOW of 1.965 1.988 IDEAS 
Total 42 .42 58 .58 100 1.00 CRITICAL 1.030 .584 THINKING 
Chi Square (x.l) = .547 p = < . 77 
-
and 
c 
. 696 
1.172 
.809 
.175 
.048 
.405 
I 
i 
•, 
I 
I 
I' 
~ 
.p. 
0 
. 
Teams . In both experimental groups, provision was made 
for team learning . Children were paired for work according to 
reading level and certain personal qualities . Each paired 
pupil worked with the same partner throughout the course of 
study. 
3 . EXPERIMENTAL PROCEDURE 
The experimental design involved the prestesting and 
grouping of students , the construc tion of the materials for the 
plan of procedure for thirty lessons, the teaching of the mate-
rials, the post testing, and the statistical analysis and 
interpretation of data. These steps are described in some 
detail below. 
Testing . Before the initiation of the experiment , sev-
eral tests were administered . To determine the intelligence 
quotient for each student , the California Test of Mental Matu-
rity was used . The Watson- Glaser Critical Thinking Appraisal 
was given to estimate the critical thinking ability. Spelling 
ability was measured by the Morrison-McCall Spelling Scale . The 
reading achievement in word meaning, sentence meaning, and 
paragraph meaning were measured by the Iowa Silent Reading Test . 
An informal test to ascertain word associations was constructed 
and administered. This test is described on page 36 . 
41. 
Grouping of students . The data secured from the tests 
administered for the experiment were the bases for equa ting the 
groups for the experiment . Three comparable ninth-grade groups 
of 33 children each were used in the experiment . A fourth 
group of 74 very bright children , which wa s different in so 
many ways from the other groups , operated not as a comparable 
group but as a test . 
II Construction of materials . Preceding the initiation of 
the study , the experimental materials were constructed . The 
explanation of this construction i s given in the section, "Work 
materials constructed for the study," on page 18 . 
Plan of procedure . The experiment was designed to run 
for ten weeks of thirty lessons given three times weekly in 
fifteen minute working periods . The teachers received instruc-
tion on how to administer the l e s sons . The control group pro -
ceded as usual . The lessons took place during the English 
period. The writer initiated the first ·lesson in each class 
and carried on the remaining lessons with Group A. 
Each student in Groups A and D was supplied with the 
list of the multi -meaning words of four or more definitions 
which is listed on Table III . The thirty category cards 
were rotated from pair to pair at each lesson . One card was 
used by the paired pupils . By the end of the thirty lessons 
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every student had used the categories found in Table IV. 
At the beginning of each lesson, students wrote the 
three categories from the card they were using in a notebook 
designed for the experiment. From the multi-meaning list , they 
found words that fitted into any of these categories and wrote 
them under the proper headings. Very often a word fitted under 
more than one of the categories because of the multiple meanings 
Words which directly applied to the category were simply 
written in the proper column . If the word indirectly applied 
to the category, a minus sign was placed before the word. 
Students were required to justify their reasons for their 
choice when inquiry was made by the teacher as she circulated 
from pair to pair . Questions were encouraged and the class was 
allowed to participate in open discussion . At the end of a 
fifteen minute working period, the cards were exchanged for the 
following lessons. This procedure was followed for thirty days 
by Groups A and D. 
II Group B used the Word Analysis Cards, A and Bl8 for 
classification practice during the experiment . Two packs of 
18 . Durrell, et. al . , loc. c1t . 
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thirty cards each from Level A and Level B were selected because 
it was necessary to keep the vocabulary level equated with the 
Thorndike-Large AA and A lists . Two cards were used at each 
lesson by the paired pupils for classification practice . These 
cards are designed to give practice on applied phonics through 
word classification exercises with words in the child's speaking 
vocabulary (grades 4 and 5). 
Group C, the control group, proceded in a regular English 
class. 
II Post testing. The post experimental testing occurred 
immediately after the conclusion of the ten week period during 
which time the prepared materials were used by the students in 
the experimental groups . Alternate forms of the tests used in 
the pre-experimental testing were used in the post experimental 
testing. 
II Statistical Analysis. The data were analyzed to determine 
significance in change of scores and difference in gains made 
for all groups on the initial and final tests of the study. The 
results were statistically treated, critical ratios were checked 
against Fisher's t Tables. The analysis of the findings is 
found in the following chapter . 
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CHAPTER III 
FINDINGS, SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
The purpose of this study was to determine the effect of 
classifying multi-meaning words on vocabulary, spelling, crit-
ical thinking, flow of ideas, and comprehension. For this 
purpose a set of materials was prepared for use in the experi-
ment. Two groups worked with classifying multi-meaning words, 
a second group classified other words using previously tested 
word classification materials , and a control group continued 
work in a regular English class . The effectiveness of the 
lessons in producing gains was evaluated in comparison with 
the other and with the control group. 
1. ANALYSIS OF FINDINGS 
The ability and achievement of the experimental and con-
trol groups were measured at the beginning of the experiment in 
November and again in February at the end of the ten-week period 
by the following series of tests: 1. Watson-Glaser Critical 
Thinking Appraisal, Forms Am and Bm; 2. Morrison-McCall Spell-
ing Scale - Grades 2 to 9, Lists 1 and 5; 3. Word Association 
Test, Forms 1 and 2; 4. The Iowa Silent Reading Test, 
Advanced, Forms Bm and Cm - tests a) Word Meaning, b) Sentence 
Meaning, and c) Paragraph Meaning . The California Test of 
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Mental Maturity was the intelligence test administered as part 
of the regular testing program of the community and these 
results were used in the study. 
The tables on the following pages present the comparison 
of the before and after results on all tests given. Data were 
organized to show differences between groups in each vari-
able and the statistical significance of such differences. 
II 
l1 Table VIII presents the comparison of the critical think-
ing mean scores of the initi~and final tests for each of the 
four groups . 
Group A - Multi-meaning practice. The difference between 
the means was 5.118. The critical ratio of 3.224 is statis-
tically significant at the 1 per cent level and indicates a 
critical thinking score gain in the post testing on the part of 
those children classifying multi-meaning words. 
Group B - Word classification Cards. The difference in 
the mean was 1.634. The critical ratio of 1.113 is not 
statistically significant and indicates little difference 
between the pretesting and post testing critical thinking test 
scores of the students who classified words. 
II Group C - Control. A difference of -.002 is shown. The 
critical ratio is -.001 and is insufficient to yield any 
critical thinking gain within the control group. 
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Group D - Very bright. The difference in the means was 
1 .973. The critical ratio of 1 .816 is significant at the 5 per 
cent level and indicates some gain between the initial and 
final tests for the very bright students using multi -meaning 
words. 
II Table IX presents comparisons of the critical thinking 
mean scores between groups on the initial and final tests of 
The Watson-Glaser Critical Thinking Appraisal. 
II Groups A and B - Pretest. The mean raw score of Group A 
was 54.441. The mean raw score of group B was 55.909. The 
difference of the means was 1.468 in favor of Group A - multi -
meaning practice. The critical ratio of 1.030 was not signif-
icant. 
II Post test. The mean raw score of Group A was 59.559. 
The mean raw score of Group B was 57.543. The difference in 
means was 2.016 in favor of Group A. The critical ratio of 
1 .248 was not statistically significant. 
II The mean gain of Group A was 5 .118. The mean gain of 
Group B was 1.634. The difference in gain of 3.484 was in 
favor of the group using multi -meaning classifications. 
r 
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Groups B and C - Pretest. The mean raw score for Group 
B was 55.909. The mean raw score for Group C was 55.091. The 
difference in mean was .818. The critical ratio of .584 is 
not statistically significant. 
II Post test. The mean raw score for Group B was 57.543. 
The mean raw score for Group C was 55.089. The difference of 
the means was 2.454 in favor of Group B. The critical ratio 
of 1.481 was not statistically significant. 
II The mean gain of Group B was 1.634. The mean loss of 
I Group C was - .002. The difference in gain between the groups 
of 1.636 is in favor of the classification of words versus 
the control group. 
II Groups A and c. - Pretest . The mean raw score of 
Group A was 54. 4L{.l. The mean raw score of Group C was 55.091. 
The difference in means was .650 in favor of the control group. 
The critical ratio of . 405 was not significant at either the 
1 per cent or 5 per cent levels. 
II Post test. The mean raw score for Group A was 59.559. 
The mean raw score for Group C was 55.089. The difference of 
the means was 4.470. The critical ratio of 2.81 was significant 
at the 1 per cent level. 
II The mean gain of Group A was 5 .118. The mean loss for 
group 2 was -.002. The difference in gain of 5.120 is in 
The data on the critical thinking results of the Watson-
Glaser Critical Thinking Test reveal that the greatest gains 
were with those using multi-meaning practice. The critical 
ratios of this group, Group A, are highly significant . No 
other group made comparable gains . The gains made by this 
II group are higher than those of the very bright group using 
multi -meaning practice . 
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TABLE VIII 
COMPARISONS OF THE CRITICAL THINKING MEAN SCORES ON THE INITIAL AND FINAL TESTS 
OF THE WATSON-GLASER CRITICAL THINKING APPRAISAL FOR THE GROUPS IN 
THE EXPERIMENT TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
FOR EACH GROUP OF THE EXPERIMENT 
Group No. Test Mean S.D. S.E.m Diff. S.E.diff. C.R. 
A Pre 54.441 6.591 1.147 
Multi-meaning 34 5.118 1.556 3.224 
practice Post 59.559 6.048 1.052 
B Pre 55.909 4.776 .844 
Word Classifi- 33 1.634 1.488 1.113 
cations Post 57.543 6.945 1.227 
c Pre 55.091 6.324 1.117 
Control 33 -.002 1.577 -.001 
Post 55.089 6.30 1.113 
D Pre 58.054 6.552 .767 
Very bright 74 1. 973 1.086 1. 816 
multi-meaning Post 60.027 6.579 .770 
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TABLE IX 
COMPARISONS OF THE CRITICAL THINKING MEAN SCORES ON THE INITIAL AND FINAL TESTS 
OF THE WATSON -GLASER CRITICAL THINKING APPRAISAL FOR THE GROUPS IN 
THE EXPERIMENT TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
BETWEEN COMPARED GROUPS 
·~---~-- ------~ ------------------- -- -- - ------- ~-----~----- --~-~- --~ 
Group No . Test Mean S. D. S.E.m. Diff . S. Ediff . C. R. Gain ~ . ~a1Hiff . 
A 34 54. 441 6 . 591 1.147 
and Pre 1.468 1 . 424 1 . 030 
B 33 55 . 909 4.776 . 844 
A 34 59.559 6. 048 1 . 052 5. 118 
and Post 2.016 1.616 1 . 248 3.484 
B 33 57 .543 6.945 1.227 1.634 
B 33 55.909 4.776 . 844 
and Pre . 818 1.40 .584 
c 33 55.091 6.324 1.117 
B 33 57 . 543 6 . 945 1 . 227 1.634 
and Post 2.454 1. 531 1 . 481 1 . 636 
c 33 55 . 089 6. 30 1.113 -. 002 
A 34 54 . 441 6 . 591 1.17L• 
and Pre . 650 1 . 268 . 405 
c 33 55 . 091 6 •. 324 1 . 117 
A 34 59 . 559 6 . 048 1 . 052 5.118 
and Post 4. 470 1.656 2.919 5 . 120 
c 33 55.098 6 . 30 1.113 
-.002 
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Table X presents the comparisons of the flow of ideas 
mean scores on the initial and final tests of an informal word 
association test for each of the four groups . 
Group A - Multi -meaning practice . The difference 
between the means of 4 . 417 indicates a flow of ideas score gain 
in the post testing on the part of those children using multi-
meaning word classifications . The critical ratio of 3 . 726 is 
statistically sufficient at the 1 per cent level . 
II Group B - Word classification practice . The difference 
between the means was 5 . 540 . The critical ratio of 4 . 906 is 
statistically significant at the 1 per cent level and indicates 
that those students using word classifications improved in 
flow of ideas . 
Group C - Control . The difference between the means was 
. 637 . The critical ratio of . 633 is not statistically signif-
icant and indicates little difference in flow of ideas mean 
scores on the - control group from pretesting to post testing . 
II Group D - Very bright . The mean raw score on the initial 
test was 19 . 946 . The mean raw score on the final test was 
22 . 905 . The difference of the means was 2.959 . The critical 
ratio of 2. 90 was significant at the 1 per cent level . 
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Table XI presents the comparisons of the flow of ideas 
mean scores for the compared groups on the initial and final 
tests of an informal word association test. 
Groups A and B. Pre test . The mean raw score of 
Group A on the initial test was 19 . 412. The mean raw score of 
Group B on the initial test was 17.454. The difference in 
means was 1.958 . The critical ratio of 1.965 was significant 
at the 5 per cent level. 
Post test. The mean raw score on the final test for 
Group A was 23.559. The mean raw score for Group B was 22.998. 
The difference in means was .561 . The critical ratio of .454 
was not significant at the 5 per cent level. 
The mean gain for Group A was 4 . 417 . The mean gain for 
Group B was 5.544. The difference in gain of 1.127 was in 
favor of the group using word classifications. 
Groups B and C - Pretest . The mean raw score of Group B 
on the initial test was 17 . 454 . The mean raw score of Group C 
was 19.454. The difference of 2. 0 was in favor of the control 
group, Group C. The critical ratio of 1.988 was significant 
at the 5 per cent level. 
Post Test. The mean raw score of Group B on the final 
test was 22 . 998. The mean raw score of Group C was 20.091 the 
53. 
The difference in means of 2. 907 was in favor of Group B. The 
critical ratio of 2. 572 was significant at the 1 per cent level . 
The mean gain of Group B was 5 . 544. The mean gain of 
Group C was .637 . The difference in gain of 4 . 907 was in favor 
of the word classification group over the control . 
Groups A and C - Pre test . The difference between the 
means was . 042 . The critical ratio was . 048 and had no statis -
tical significance . 
Post test . The mean raw score for Group A was 23 . 559 . 
The mean raw score for Group C was 20 . 091 . The difference of 
the means was 3 . 469 in favor of the group using multi-meaning 
practice over the control group . The critical ratio of 2. 844 
was statistically significant at the 1 per cent level . 
The difference in gain of 3 . 470 was in favor of Group A 
versus the control group . 
The data for the experimental groups and the control 
groups point out that all three experimental groups made gains . 
These gains were significantly greater than those made by the 
control , but multi-meaning practice ~vas not superior to word 
classification practice . 
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TABLE X 
COMPARISON OF THE FLmJ OF IDEAS MEAN SCORES ON THE INITIAL AND FINAL TESTS OF 
AN INFORMAL WORD ASSOCIATION TEST FOR THE GROUPS IN THE EXPERIMENT 
TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
j Group No. Test Mean s, D. S.E.m. Diff. S.E. C.R. 
diff. 
Pre 19.412 3.507 .610 
A 34 4.417 1.113 3.726 
Post 23.559 5.352 .931 
Pre 17.454 4.458 .788 
B 33 5.544 1.130 4.906 
I Post 22.998 4.593 .811 
Pre 19.454 3.546 .626 
c 33 . 637 1 . 005 .633 
I 
Post 20.091 4.458 .787 
I Pre 19.946 6.885 .806 
I D 74 2.959 1.019 2.90 Post 22.905 5.346 .626 
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TABLE XI 
COMPARISON OF THE FLOW OF IDEAS MEAN SCORES BETWEEN EXPERIMENTAL AND CONTROL 
I GROUPS ON THE INITIAL AND FINAL TESTS OF AN INFORMAL WORD ASSOCIATION TEST TO DETERMINE DIFFERENCE IN GAINS MADE ~ 
II 
Group No. Test Mean S. D. S. E.m Diff. S. Eoiff. C. R. Gain Ga~n iff. 
A 34 19.412 3.507 .610 
and Pre 1.958 .996 1.965 
B 33 17.454 4. 458 .788 
A 34 23.559 5.352 .931 4.417 
1.121 I! I, and Post .561 1.234 .454 II 
B 33 22.998 4.593 . 811 5.544 I 
B 33 17.454 4.458 .788 
and Pre 2.0 1.006 1.988 I 
c 33 19 . 454 3.546 . 626 I 
B 33 22.998 4 .593 . 811 5.544 I 
II and 
II 
Post 2.907 1.130 2.572 4 .907 
c 33 20.091 4.458 . 787 . 637 
I 
A 34 19.412 3.507 .610 I 
il and Pre .042 .874 . 048 I 
c 33 19.454 3 . 546 . 626 
A 34 23 . 559 5.352 . 931 4.417 
.I and Post 3.468 1 . 219 2.844 3.470 c 33 20.091 4 .458 .787 .637 
11 
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Table XII presents the comparisons of the Spelling mean 
scores on the initial and final tests of the Morrison-McCall 
Spelling Scale for each of the four groups. 
Group A - Multi-meaning practice. The mean raw score 
for the initial test was 43.324. The mean raw score on the 
final test was 46.912. The difference in means was 3.588. The 
critical ratio of 4.054 is statistically significant at the 
1 per cent level. 
The grade score on the initial test was 8.9. The grade 
score on the final test was 11.2. The grade gain of 2.3 shows 
significant gain for the multi-meaning practice group. 
II Group B - Word classification practice. When the means 
were contrasted the difference was 1.335. The critical ratio 
of 1.197 was not statistically outstanding and showed slight 
difference between the pretesting and post testing spelling 
test scores for the group using the word classification cards. 
II The difference in grade score of .4 shows little change 
in spelling with the group using the word classifications. 
Group C - Control. No statistical difference was indica-
ted for the control group according to the pretest results and 
the post test results. The 1.192 difference shows an increase 
in spelling. The critical ratio of 1.256 is not statistically 
significant, but does indicate slight gain in test scores. 
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Group D - Very bright - using multi-meaning practice. 
The slight change between scores of the spelling test given to 
the bright pupils at the beginning and the test given to them 
at the end is not statistically important. 
The difference beoveen the means of .684 shows slight 
increase. The critical ratio of 1.701 is not statistically 
significant. 
The grade gain from 10.5 to 11.0 shows a .5 grade 
increase. 
Table XIII presents comparisons of the spelling mean 
scores for the compared groups on the initial and final tests 
of the Morrison-McCall Spelling Scale. 
II Groups A and B - Multi -meaning practice versus word 
classifications. Pretest . The difference b·etween the means, on 
the pretesting , is 1 .097. The critical ratio is 1 . 091 . This 
is insufficient, statistically, to indicate any difference 
between these two groups before the experimental study. 
Post test. The mean raw score of Group A was 46 . 912 . 
The mean raw score of Group B was 43.562. The difference of 
means was 3.350 in favor of Group A. The critical ratio of 
3 .323 was statistically significant at 1 per cent. 
The actual mean gain for Group A was 3.588. The actual 
mean gain for Group B was 1 . ~35 . The difference in gain was in 
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favor of Group A. This gain was statistically significant. 
II The grade gain for Group A was 2. 3 The grade gain for 
Group B was . 4. The difference in grade gain of 1 . 9 was in 
favor of Group A. 
II Groups B and C - Word classification practice versus 
control . Pretest . The mean score on the initial test for 
Group B was 42 . 227 . The mean score on the initial test for 
Group C was 42 . 712 . The differ ence in means was . 485 . The 
critical ratio of . 474 shows no statistical significance . 
II Post Test . The mean raw score for Group B was 43.562 . 
The mean raw score for Group C was 43 . 904. The difference 
between the means was . 342 . The critical ratio of . 327 shows 
no statistical significance . 
The slight difference in gain of . 143 was in favor of 
the word classification over the control group . 
II Groups A and C - Multi -meaning practice versus control . 
Pretest . The mean raw score for Group A was 43 . 324 . The mean 
raw score for Group C was 42 . 712 . The difference in mean was 
. 612 . The critical ratio of . 696 shows no statistical signif-
icance . 
II Post test . The mean raw score on Group A was 46 . 912 . 
The mean raw score on Gr0up C was 43 . 904. The difference in 
means between the groups was 3. 008 in favor of multi -meaning 
r 
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practice . 
The difference in gain of 2. 396 is in favor of the group 
1
using multi -meaning words over control . 
II The difference in grade gain was 1 . 6 in favor of the 
multi-meaning practice group over the control group . 
On spelling, as measured by the Morrison-McCall Spelling 
Scale, all groups made gains . Multi -meaning practice gave 
significantly greater gains than those made by either the 
control or other classification practice . 
TABLE XII 
COMPARISON OF THE SPELLING MEAN SCORES ON THE INITIAL AND FINAL TESTS OF THE 
MORRISON-MCCALL SPELLING SCALE FOR THE GROUPS IN THE EXPERIMENT 
TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
Group No . Test Mean S. D. S. E.m Diff . S. E. C. R. Grade diff . 
Pre 43.324 3 . 492 . 607 8 . 9 
A 34 3 . 588 • 885 4 . 054 
--
Post 46 . 912 3 . 710 . 645 11 . 2 
Pre 42 . 227 4 . 538 • 802 8. 6 
B 33 1.335 1 . 117 1.197 
Pos t 43. 562 4 . 388 . 77 5 9.0 
Pre 42 . 712 3 . 616 . 639 8. 6 
c 33 1 . 192 . 948 1 . 256 
Post 43 . 904 3. 972 • 702 9 . 3 
Pre 46 . 066 2. 838 . 332 10.5 
D 74 . 684 . 439 1.701 
Post 46.690 2. 458 .288 11.0 
I 
~ ~ 
Grade 
gain 
2.3 
. 4 
• 7 
.5 
I 
I 
I 
I 
' 
' 
I 
I 
I 
I 
I 
I 
I 
I 
! 
0\ 
1-' 
~-~.~ =-=- -- - - -- - - - - ---t ---
- -
11 TABLE XIII 
COMPARI SON OF THE SPELLING MEAN SCORES BETWEEN EXPERIMENTAL AND CONTROL GROUPS 
ON THE INITIAL AND FINAL TESTS OF THE MORRISON -MCCALL SPELLING 
SCALE TO DETERMINE DIFFERENCE IN GAINS MADE 
Group No . Test Mean S. D. S. E. m Diff. S. E. C. R. G. Gain diff . 
A 34 43 . 324 3 . 492 • 607 
and Pre 1.097 1 . 005 1 . 091 
B 33 42 . 227 4. 538 . 802 
A 34 46 . 912 3 . 710 . 645 2. 3 
and Post 3. 350 1 . 008 3 . 323 
B 33 43 . 562 4. 388 . 775 . 4 
B 33 42 . 227 4. 538 . 802 
and Pre . 485 1 . 024 . 474 
c 33 42 . 712 3 . 616 . 639 
B 33 43 . 562 4. 388 .775 . 4 
and Post . 342 1 . 045 . 327 
c 33 43 . 904 3 . 972 • 702 . 7 
A 34 43 . 324 3 . 492 . 607 
and Pre . 612 . 879 .696 
c 33 42 . 712 3 . 616 . 639 
A 34 46 . 912 3 . 710 .645 2. 3 
and Post 3 . 008 . 953 3. 156 
c 33 43 . 904 3 . 972 • 702 
. 7 
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Table XIV presents the comparisons of the vocabulary 
meaning mean scores on the initial and final tests of the Iowa 
Silent Reading Test for each of the four groups . 
II Group A - Multi -meaning practice . The mean raw score 
for the initial test was 27 . 967 . The mean raw score on the 
final test was 40 . 733 . The difference in means was 12 . 766 . The 
critical ratio was 8 . 322 and is hi ghly significant . 
The grade gain was 3. 1 . 
Group B - Word classification practice . The mean raw 
score on the initial test was 28 . 546 . The meru1 raw score on 
the final test was 36 . 272 . The difference in the means was 
7. 726 in favor of the post test . The critical ratio of 4. 424 
"t.vas significant at the 1 per cent l evel . 
The difference in grade gain was 2. 3 and is significant . 
Group C - Control . The difference between the means is 
3. 633 . The critical ratio of 2. 529 i s statistically significant 
at the 5 per cent level . 
The initial grade score was 10 . 1 . The final grade score 
was 11 . 2 which yielded a grade gain of 1 . 1 
II Group D - Very bright group us ing multi -meaning practice . 
The mean raw score on the initial test was 34 . 068 . The mean 
raw score on the final test was 43 . 190 . The difference in 
means was 9 . 112 . The critical ratio of 6. 853 was highly 
r 
significant . 
The initial grade score was 11 . 4 The final grade score 
was 13 . 0 The difference in grade scores was 1 . 6 
Table XV presents the comparisons of the vocabulary 
meaning mean scores for compared groups on the initial and final 
tests of the Iowa Silent Reading Test . 
II Groups A and B. Multi -meaning practice versus word 
classifications. Pretest. The mean raw score for Group A was 
27 . 967 . The mean raw score for Group B was 28 . 546 . The 
difference of . 579 was in favor of the group using word classi-
fications . The critical ratio of . 268 showed no statistical 
significance . 
II Post test . The mean raw s core for Group A was 40 . 733 . 
The mean raw score for Group B was 36 . 272 . The difference in 
the means was 4 . 461 in favor of the group using multi -meaning 
practice . The critical ratio of 2. 398 was significant at the 
5 per cent level but not at the 1 per cent level . 
II The actual mean gain for Group A was 12 . 766 . The actual 
mean for Group B was 7 . 726 . The difference in gain of 5 . 040 
was in favor of the group using multi -meaning practice. 
II The difference in grade gain was . 8 in favor of the 
multi -meaning practice group . 
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Groups B and C - Word classification practice versus 
control. Pretest . The mean raw score for Group B was 28.546 . 
The mean raw score for Group C was 29 . 456. The difference in 
means was .910 i n favor of the control group. The critical 
ratio of . 594 was not statistically significant. 
Post test. The mean raw score for Group B was 36.272. 
The mean raw score for Group C was 33 . 089 . The difference in 
scores was 3 . 183 i n favor of the group using word classifica-
tions . The critical ratio was not significant at the 5 per 
cent level . 
II The actual mean gain for Group B was 7. 726 . The actual 
mean gain for Group C was 3 . 633 . The mean gain difference 
between the two was 4 . 093 in favor of the group using word 
classifications . 
II The difference in grade score of 1 . 2 was in favor of 
Group B over the Control Group . 
II Groups A and C - Multi -meaning practice versus Control . 
Pretest . The mean raw score for Group A was 27 . 967 . The mean 
raw score for Group C was 29 . 456 . The difference in scores was 
1 . 489 . The critical ratio of 1 . 172 was not statistically 
significant . 
II Post test . The mean raw score for Group A was 40 . 733 . 
The mean raw score for Group C was 33 . 089 . The difference in 
II 
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scores was 7. 644 in favor of Group A. The critical ratio of 
4 . 590 is statistically significant at the 1 per cent level . 
TI1e actual gain for Group A was 12 . 766 . The actual 
mean gain for Group C was 3. 633 . The difference in mean gain 
was in favor of the group using multi -meaning practice . 
The grade gain for Group A was 3. 1 . The grade gain for 
Group C was 1 . 1 . The difference in grade gain of 2. 0 was in 
favor of group A. 
The data on vocabulary , as measured by the Iowa Silent 
Reading Test, reveal that all groups developed stronger vocab -
ulary ability . The data for the multi -meaning practice reveal 
superior gains to both the control and the classification 
practice . 
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TABLE XIV 
coMPARISON OF THE VOCABULARY MEANING MEAN SCORES ON THE INITIAL AND FINAL TESTS 
OF THE IO~A SILENT READING TEST FOR THE GROUPS IN THE EXPERIMENT 
tO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
Group No. Tes t Mean S.D. S.E.m I Diff. S. E. diff . C.R. Grade 
Pre 27.967 4.752 .827 9.8 
A 34 12.766 1.534 8.322 
Post 40.733 7.431 1.293 12.9 
Pre 28.546 6.732 1.190 9.8 
B 33 7.726 1.746 4.424 
Post 36.272 7.236 1.279 12.1 
Pre 29.456 5.448 .963 10.1 
c 33 3.633 1.436 2.529 
Post 33.089 6 .036 1.066 11.2 
Pre 34.068 7.083 .829 11.4 
D 74 9.122 1.255 6.853 
Post 43.190 8.061 .943 13.0 
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TABLE XV 
A COMPARISON OF THE VOCABULARY MEANING MEAN SCORES BETWEEN THE EXPERIMENTAL AND CONTRO 
GROUPS ON THE INITIAL AND FINAL TESTS OF THE IOWA SILENT READING TEST 
TO DETERMINE DIFFERENCE IN GAINS MADE 
Group No. Test Mean S. D. S.E .m Diff. s.~iff. C. R. G. Gain G3i¥f . 
A 34 27 . 967 4 . 752 . 827 
and Pre . 579 1.414 .268 
B 33 28 . 546 6 . 732 1 . 190 
A 34 40 . 733 7. 431 1 . 293 3 . 1 
and Post 4. 461 1.818 2. 398 . 8 
B 33 36 . 272 7. 236 1. 279 2.3 
B 33 28 . 546 6 . 732 1 . 190 
and Pre . 910 1 . 530 . 594 
c 33 29 . 456 5 . 448 .963 
B 33 36 . 272 7.236 1 . 279 2.3 
and Post 3 . 183 1.676 1.899 1.2 
c 33 33.089 6 . 036 1 . 066 1.1 
A 34 27 . 967 4. 752 . 827 
and Pre 1 . 489 1. 269 1 . 172 
c 33 29.456 5 . 448 .963 
A 34 40 . 733 7.431 1. 293 3. 1 
and Post 7. 644 1.665 4.590 2. 0 
c 33 33.089 6.036 i 1.066 1.1 
'I 
li 
li 
II 
II 
I 
0\ 
00 
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Table XVI presents the comparisons of the sentence 
meaning mean scores on the initial and final tests of the Iowa 
Silent Reading Test for each of the four groups . 
Group A - Multi -meaning practice . The mean raw score 
for the initial test was 23 . 351 . The mean raw score for the 
final test was 32 . 795 . The difference in means was 9 . 444 . 
The critical ratio of 6 . 513 was significant at the 1 per cent 
level . 
The initial grade score was 11 . 0 . The final grade score 
was 13 . 2. The difference in grade scores was 2. 2 in -favor of 
the post test . 
Group B - Word classifications . The mean raw score for 
the initial test was 27 . 273 . The mean raw score for the final 
test was 33 . 635. The difference in scores was 6 . 362 . The 
critical ratio of 4 . 567 was significant at the 1 per cent level . 
The grade score on the initial test was 12 . 3 . The grade 
score on the final test was 13 . 5 . The difference in grade 
score of 1.2 is in favor of the final test . 
Group C - Control . There is a slight variance between 
pretest and post test results . The difference between the means 
was . 09 . The critical ratio of . 056 was not statistically 
significant . 
The grade scores for the initial and final testing 
69. 
remained the same . 
II Group D - Very bright - Multi -meaning practice . The 
mean raw score for the initial test was 29 . 932 . The mean raw 
score on the final test was 36 . 746 . The difference in means 
was 6 . 814 . The critical ratio of 5 . 843 was statistically 
significant at the 1 per cent l evel . 
The initial grade score was 12 . 9 . The final grade score 
was 14. 2. The increase of 1 . 3 in grade score was in favor of 
the final test . 
Table XVII presents the comparisons of the sentence 
meaning mean scores for the compared groups on the initial and 
final tests of the Iowa Silent Reading Test . 
Groups A and B - Multi-meaning practice versus word 
classifications . Pretest . The mean ra'tv score for Group B was 
27 . 273 . The difference in means of 3 . 922 was in favor of the 
group using word classifications . The critical ratio of 
2. 532 was significant at the 5 per cent level . 
11 Post test . The mean raw score on the sentence meaning 
test for Group A was 32 . 795 . The mean ra\v score for Group B 
was 33 . 635 . The difference in means 'tvas . 840 in favor of the 
group using word classifications . The critical ratio of .649 
shows no statistical significance . 
I' 
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The actual mean gain for Group A was 9. 44L~. The actual 
mean gain for Group B was 6 . 362. The difference in the mean 
gain of 3.082 was in favor of Group A. 
The grade gain for Group A was 2.2. The grade gain for 
Group B was 1 . 2. The difference in grade gain of 1 . 0 was in 
favor of Group A. 
Groups B and C - \-lord classification versus control. 
Pretest . The mean raw score for Group B was 27 . 273. The mean 
raw score for Group C was 24 . 545 . The difference in the means 
II 
was 2. 728 . The critical ratio of 1 . 982 was significant at the 
II 5 per cent level . 
Post test . The mean raw score for Group B was 33.635. 
The mean raw score for Group C was 24 . 635 . The difference in 
means was 9 . 0 . The critical ratio of 7. 537 was statistically 
significant at the 1 per cent level . 
11 The actual gain for the group using word classifications 
was 6 . 362 . The actual mean gain for the control group was . 090 . 
The difference in gain of 6 . 272 was in favor of the group using 
word classifications over the control group . 
II The grade gain of 1 . 2 was made by Group B. Group C made 
no grade gain . 
Groups A and C - Multi-meaning practice versus control . 
II 
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Pretest. The mean raw score for Group A was 23 . 351 . 
The mean raw score for Group C was 24 .545 . The difference of 
1 . 194 was in favor of the control group . The critical ratio of 
. 809 was not statistically significant. 
Post test. The mean raw score on the final test for 
Group A was 32 .795 . The mean raw score for Group C was 24 . 635 . 
The difference in the means of 8 . 160 was in favor of the group 
using multi -meaning words over the control group . The critical 
ratio of 7. 095 was statistically significant at the 1 per cent 
level . 
The actual mean gain for Group A was 9 . 444 . The actual 
mean gain for the control group was . 090 . The difference in 
mean of 9.354 was in favor of the group using the multi-meaning 
practice . 
The difference in grade gain of 2.2 favored the group 
using multi-meaning practice . 
The data for the experimental and control groups point 
out that experimental groups made outstanding gains in sentence 
meaning as measured by the Iowa Silent Reading Test . The 
control group made no gains. While gains by all experimental 
groups were extensive, the multi-meaning group's gains surpassed 
those of the other classification group . 
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TABLE XVI 
COMPARISON OF THE SENTENCE MEANING MEAN SCORES ON THE INITIAL AND FINAL TESTS 
OF THE IOWA SILENT READING TEST FOR THE GROUPS IN THE EXPERIMENT 
TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
Group No. Test Mean S.D. S.E.m. Diff. S.E. C.R. Grade Grac:Ie I diff. ga~n 
I Pre 23.351 6.663 1.159 11.0 I 
I A 34 9.444 1.460 6.513 2.2 Post 32.795 5.109 . 889 13.2 
I 
I 
Pre 27.273 5.817 1.028 12.3 
B 33 6.362 1.393 4.567 1.2 II 
Post 33.635 5.328 • 940 13.5 
i 
Pre 24.545 5.175 .941 11.4 I 
c 33 .090 1.169 .077 0 I I 
Post 24.635 3.981 .730 11.4 I I I 
I 
Pre 29.932 7.263 .850 12.9 I 
D 74 6 .814 1.166 5.843 1.3 I Post 36.746 6 .831 .799 14.2 
----- ---- --
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TABLE XVII 
COMPARISON OF THE SENTENCE MEANING MEAN SCORES BETivEEN EXPERIMENTAL AND CONTROL 
GROUPS ON THE INITIAL AND FINAL TESTS OF THE IOWA SILENT READING TEST 
TO DETERMINE DIFFERENCE IN GAINS MADE 
No. Test Mean S. D. S. E.m. Diff . C. R. G. Gain Gain Group S. ECli ff . diff . 
A 34 23 . 351 6. 663 1 . 159 
and Pre 
-
3 . 922 1 . 549 2. 532 
B 33 27 . 273 5 . 817 1 . 028 I' 
I 
A 34 32 . 795 5. 109 . 889 2. 2 I 
and Post • 840 1. 293 . 649 1 . 
B 33 33. 635 5. 328 . 940 1 .2 
B 33 27 . 273 5. 817 1 . 028 I I 
and Pre 2. 728 1. 376 1 . 982 
I c 33 24. 545 5 . 175 . 914 
B 33 33 . 635 5.328 • 940 1 . 2 
and Post 9 . 0 1.194 7. 537 1.2 
c 33 24 . 634 3 . 981 .730 0 
A 34 23 . 351 6 . 663 1.159 
and Pre 1 . 194 1. 475 • 809 
c 33 24 . 545 5. 175 . 914 
A 34 32 . 795 5 . 109 • 889 2. 2 
and Post - ---·- ----- 8. 160 1 . 150 7. 095 
- - 2. 2 
c 33 I 24. 635 3 . 981 . 730 0 
~ 
- -- ----
'-J 
~ 
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Table XVIII presents comparisons of the paragraph meaning 
mean scores on the initial and final tests of the Iowa Silent 
Reading Test for each of the four groups. 
II Group A - Multi -meaning practice . The mean raw score 
for the initial paragraph meaning test was 24 . 118. The mean 
raw score on the final test was 28 . 972 . The difference in 
means of 4 . 854 was in favor of the final test . The critical 
ratio of 4 . 812 was statistically significant at the 1 per cent 
level . The grade score on the initial test was 9 . 4 . The grade 
score on the final test was 13 . 0 . The difference of 3 . 6 shows 
a gain in the final test . 
,I 
Group B - Word classification prac tice. The mean raw 
score in the initial test was 24 . 636 . The mean raw score on 
the final test was 27.001 which was an increase of 2 . 365 in the 
means. The critical ratio of 1 . 673 was not significant . 
The initial grade score of 9 . 6 and the final gra de score 
of 12 . 2 yiel ded an increase in the grade score of 2.6. 
Group C - Control. The difference in the means was . 457 . 
The critical ratio of . 480 was not statistically significant 
and indicates l ittle difference between the initial and final 
tests of paragraph meaning for the contro l group . 
Group D - Very bright - Multi -Meaning practice . 
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The variance between the means of . 078 points out very little 
change in scores . The critical ratio of . 066 is not sta tis -
tically significant . There is little difference between the 
scores of the paragraph meaning test administered at the begin-
ning of the experiment and the post test in paragraph meaning 
administered to the very bright group . 
The grade of 12 . 8 in the pretest showed no gain in the 
post test of paragraph meaning for the very bright group . 
Table XIX presents the comparisons of the paragraph 
meaning mean scores for compared groups on the initial and final 
tests of the Iowa Silent Reading Test. 
Groups A and B - Multi -meaning practice versus word 
classification practice . Pretest . The difference in means of 
. 518 was in favor of Group B. The critical ratio of . 677 is 
insufficient statistically , to indicate any difference between 
the group using multi -meaning practice and the group using 
word classifications . 
Post test . The mean raw score for Group A in the final 
test was 28 . 972. The mean raw score for Group B was 27 . 001 . II 
The difference in the mean of 1 . 971 was in favor of Group A. 
The critical ratio of 1 . 769 shows no statistical significance . 
The actual mean gain for the group using multi -meaning 
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practice was 4.854. The actual mean gain for the group using 
word classifications was 2.365. The difference in gain of 
2.489 was in favor of the group using multi-meaning practice. 
The difference in grade gain was in favor of Group A. 
Groups B and C - Word classification practice versus 
Control . Pretest. The mean raw score for Group B was 24.636. 
The mean raw score for Group C was 24.273. The difference in 
means of .363 shows little difference be tween the groups . The 
critical ratio of .210 was not statistically significant. II 
II Post test. The difference in the means was 2.271. The 
critical ratio was 1.966. This was statistically significant 
at the 5 per cent level. 
The actual mean gain of 2. 365 for the group using word 
classification practice over the mean gain of .457 showed a 
mean gain of 1.908 in favor of the group using the word classi-
fication practice. 
The grade gain f or Group B was 2.6. The grade gain for 
Group C was .2. The group using word classification showed a 
grade gain of 2.4 over the control group . 
Groups A and C - Multi-meaning practice versus Control. 
Pretest . The mean score for Group A was 24.118. The mean score 
for Group C was 24.273. The difference in mean scores of .155 
77. 
was in favor of the control group . The critical ratio of . 175 
was not statistically significant . 
jl Post test . The difference in means of 4 . 242 shows that 
the group using multi -meaning practice was appreciably better 
than the control group . The critical ratio of 4 . 671 was 
significant at the 1 per cent level . 
The actual mean difference in gain of 4.397 showed 
highly significant gains for the group using multi-meaning 
practice . 
The grade gain for the control group was . 2. The grade 
gain for Group A was 3 . 6 . This gain showed an increase of 3 . 4 
in favor of Group A. 
The data presented have revealed highly significant 
differences in the comparison of the mul ti -meaning groups 
initial and final test results of paragraph meaning as 
measured by the Iowa Silent Reading Test . No other group 
made comparable gains . 
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TABLE XVIII 
COMPARISON OF THE PARAGRAPH MEANING MEAN SCORES ON THE INITIAL AND FINAL TESTS 
OF THE IOWA SILENT READING TEST FOR THE GROUPS IN THE EXPERIMENT 
TO DETERMINE SIGNIFICANCE OF CHANGE IN SCORES 
~~-- - --- -- -
Group No . Test Mean S. D. S. E. m. Diff. S. E. C. R. Grade 
diff . 
Pre 24 . 118 3 . 357 . 584 9.4 
A 34 4. 854 . 838 4 . 812 
--
Post 28 . 972 3. 453 . 601 13 . 0 
Pre 24. 636 5. 988 1 . 058 9 . 6 
B 33 2. 365 1.413 1. 673 
--
Post 27 . 001 5 . 307 . 938 12 . 2 
Pre 24 . 273 3 . 765 . 665 9. 4 
c 33 . 457 . 952 . 480 
Post 24 . 730 3. 861 . 682 9 . 6 
Pre 28 . 123 3. 396 . 397 12.8 
D 74 . 078 . 612 . 127 
--Post 28 . 201 3 . 984 . 466 12 . 8 
- - - - -- - -- --- -
-- -- --
Grade 
gain 
3 . 6 
2. 6 
.2 
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TABLE XIX 
I 
COMPARISON OF THE PARAGRAPH MEANING MEAN SCORES BETWEEN EXPERIMENTAL AND CONTROL 
GROUPS ON THE INITIAL AND FINAL TESTS OF THE IOWA SILENT READING tEST 
I TO DETERMINE DIFFERENCE IN GAINS MADE 
,. Group No . Test Mean S.D. S. E.m Diff. S.Ediff . I C.R. G. Gain G4lb~ff. 
A 34 24.118 3.357 .584 
I and Pre .518 1. 208 . 677 
B 33 24.636 5.988 1 . 058 
A 34 28.972 3.453 . 601 3.6 
and Post 1.971 1.114 1.769 1.0 
B 33 27.001 5.307 .938 2.6 
B 33 24. 636 5.988 1 . 058 
and Pre . 363 1.242 . 210 
I c 33 24.273 3.765 .665 
I 
I B 33 27.001 5.307 . 938 2. 6 I 
I 
and Post 2. 271 1.155 1.966 2.4 
h c 33 24 . 730 3.861 .682 . 2 
'I I, A 34 24.118 3.357 .584 
I AND Pre . 155 .884 .175 c 33 24.273 3.765 .665 
A 34 28.972 3.453 . 601 3 . 6 
and Post 4.242 . 901 4 . 671 3 . 4 
c 33 24.730 3 .861 . 682 • 2 I 
-
,, 
! 
! 
I 
l 
II 
I 
I 
II 
II 
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I 
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2. SUMMARY OF FINDINGS 
At the end of thirty teaching days, when the final test-
ing was completed, results were analyzed and the following 
conclusions drawn: 
1. In critical thinking, as measured by the Watson-
Glaser Critical Thinking Test, the multi-meaning 
practice gave significant gains . No other groups 
made comparable gains . 
2. On flow of ideas all three experimental groups made 
gains. These gains were significantly grea ter than 
those made by the contro l , but multi-meaning practice 
gave significantly greater gains than those made by 
either the control or other classification practice . 
3 . On spelling, as measured by the Morrison-McCall 
Spelling Scale, Multi-meaning practice gave signif-
icantly greater gains than those made by either the 
control or other classification practice. 
4. On vocabulary, as measured by the Iowa Silent Read-
IN Test, all groups made gains . However, the 
multi-meaning practice was superior to both the 
control and the classification practice. The 
classification practice was not appreciably better 
81. 
than the control. 
5. In sentence meaning, as measured by the Iowa Silent 
Reading Test, outstanding gains were made by all 
experimental groups. The control group made no 
gains. While gains by all experimental groups were 
extensive, the multi-meaning group's gains surpassed 
those of the other classification group. 
6. In paragraph comprehension, as measured on the Iowa 
Silent Reading Test, multi-meaning practice gave 
highly significant gains . No other group made 
comparable gains. 
7. In general, multi-meaning practice gave better 
results with high average than with very bright. 
This is a tentative conclusion and further research 
is needed with the teacher variable held constant. 
3. CONCLUSIONS AND RECOMMENDATIONS 
Short periods of paired practice classifying simple 
multi-meaning words gave highly significant gains to ninth 
grade children in critical thinking, flow of ideas, spelling, 
vocabulary, sentence meaning, and paragraph meaning. The 
gains made were superior to those made by a control group in 
every instance, and superior to those made by classification 
82. 
of other more advanced words on all except flow of ideas. 
Since the multi-meaning words used are learned as sight 
words in the primary grades, are easy enough for some success 
with slow learners, and challenging to the better students, 
this technique would seem to offer considerable promise with 
a small expenditure of effort on the part of teachers. 
Suggestions for further study are to: 
1. Repeat the study with a larger ninth grade popula-
tion. 
2. The study needs to be researched in the inter-
mediate grades and with older students. 
3. There were so many bright students bunching near 
the top, there may be a possibility that the test 
instruments did not have high enough ceiling. Use 
other testing devices with the bright students. 
4. The study gives such sharp results in every case, 
the trend in the direction of flow of ideas needs 
to be studied to see if this was a freak situation. 
5. Further research is needed with the teacher variable 
constant. 
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